Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2000-208527 
(43)Date of publication of application : 28.07.2000 



(51)Int.CI. 



H01L 
H01L 
H01L 
H01L 
H01L 



21/329 

21/265 

29/78 

21/336 

29/861 



(21 Application number: 11-004176 
(22)Date of filing : 11.01.1999 



(71 Applicant : FUJI ELECTRIC CO LTD 

(72)Inventor : MIYASAKA YASUSHI 

FUJIHIRA TATSUHIKO 



* ^^^^^^* - ^^^^*^* - *~ l ''*'''*'*'*-*'*'*' > ' S *»•»»»*• W- »■■»•>■ «■ '.'.'-»-''-'-»-%-^V1^N.v^.%^.%^^. . .,. t .,. L . L . tVtnAnfL . 




(54) MANUFACTURE OF SUPER-JOINT SEMICONDUCTOR ELEMENT AND THE SUPER-JOINT 
SEMICONDUCTOR ELEMENT 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacture which can 
manufacture with superior mass productivity and readily super-joint 
semiconductor elements, in which a trade-off relation between an on- 
resistance and a breakdown voltage is improved and an increase in 
current capacity due to reduction in on-resistance is possible, 
irrespective of a high breakdown voltage. 

SOLUTION: In this manufacturing method, in an on-state, a current 
flows, and in an off-state, at least one of a depleting n drift region 22a 
and p partition region 22b, for example, the p partition region 22b is 
formed with ion implantation, in particular, ion implantation in which an 
accelerating voltage continuously changes. Another region may be 
formed by epitaxial growth, or may be formed by diffusion of surface 
emptiness. 
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[0 0 6 0] H8il 0 7tt><DE-EH(cmofe^|iEtl 

08M:fe^T, Jl®/I©p + 7/ — Fffl*5 3(cM 
F'Jy F««5 2 a ©Sffi^&O&fcK 

^Jisn, jEtc<sfist©n+ #y-FB5 1 ^int 

[0 0 6 1] 09 (a) &ViL (e) H. *HJg^J4© 

3-- F©M3fi^*siBj-r§7tje)©is)«© 

30 Rfrffl0T&3,, KT0H(c»^T15iBJ-r?) o i^SSt^n 

— FB5 1£^/£U n" igJgJaJf 5 2 c CDS® }CP--f 
t>3a^ftAt§ [09 (a) ] „ Jnii«JEtt 1 0 0 
keVtU F-Xatt*tJ2X 1 0l3 C m-2Tafe5. 
[0 0 6 2] 1 2 5 0"CT*n 0 8$^© 43 C/io 
T, n+ *y-FB5 1 (r^T-5J;5trn F'Jy Fffl« 
5 2 &%Wt$C?Z> mm (b) ] o «£oT, n" i«Stn; 
I52c F**g|5T«^e>-f , j^^cDiSfffi^ 

40 [0 0 6 3] CVD&KJ;0W^$Jp$^3 ,am^iS« 

y* Fuy^^y-cciOfS-vT.^ 1 

Bi'^>2aHt>ftAt5 [RIB (c) ] . Jqjg« 
JEH1 0 0 k e V~l OMe VWS^W^-ftS-e-, 

[0 0 6 4] i-7X?l&iSU p7V-FflMt5 
3^fig<Dfcd&©B'f^->2 aSS^Wt'aA-r^ [H0 

(d) ] . ioo o"CTfii^M*ifflau -i^-ymxh 

5 2 b, p+ 77-F««5 3©&®«€Wt§ [R 
so H (e) ] . Z.(D^ 7/-F*ffico^ 
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J$ Z ft. V» 7° n -fe 7; £557^ £ . 
[0 0 6 5] 3 0 0 Vi?7XC^t-KtL 

t%>, n+ #y— FBI 1 (O&WtW&lWkg.S x 1 0 20 
c m-3, 2 0 0 wm, n F U 7 Fffi« 12a© 

<B3 W m, *B^«««flEl X 1 0l7cm"3, ffiffcgg£ 
10 Mm, p frgj D 1 2 b©ipg3 (im, 
jt^2X 1 Ol6cm-3, p+ 7/-H«*13 0«»« 
Slum, XS^MMaft 5 X 1 0 19cm-3T*-5o Z 

t>*»T-«i! w^ttflST* s -f * >a a* «fc # & 

[0 0 6 6] t<ill:l/t, pttflJD««5 2 b£S£ 

n K'J7 M«5 2 aS»*rsitt)T*5. n" A 
jgiaffi^ 5 2 c fi, n+ %V— FB5 1 t&Sffijgirt+l- 
7*7. F U- - F ± \Z X tf ^ * v * ic «k 0 L x 

[0 0 6 7] 01 (a) ©«t3fcn FU7 FM*£5 2 a 

Tfc&^U *fc*SS^J2©J;5(w-r*>aASr«l««) 

[0 0 6 8] [&tt09 5 ] HlOtt, *^BJO*Jfi^J 5 

T, 6 HifflKtCn+ *V— FBT&S. nF'J7F 
M«6 2 a £ p ttW 9 6 2bi*P,ft5 F U 7 F B 
6 2©^®S{'«p+ TV — H*M*6 3*t»riEStlTV> 
So p+ 7V-Ff«6 3(liMLT7y-K«i6 8 
n + #y-FB6 H:iiU*V-K«t6 7# 

[0069] 01 (b) ©BfSH^rai;«k3Kij 1 A* 

n H'J7 M*6 2 a*±l)!ptt«0IB«6 2 b 
[0 0 7 0] 01111 01 Ofy(DE-Emz®iT<D 
ST&So 01 ltt^TIt &ffifrB<DttWUZ£Zp 

Ztlfz p{t«0**6 2 b©«S#*^ji,<=>tl, 

ffitft(Dn+ #V— FB6 lj^tlTli^o nFU7Fffi 
*£6 2 a|^W^*B#)«S^*tt^LT^V^Jptt«JD® 
«6 2 b©»ft##ta:«H«'r**. 
[0 0 7 1] 012 (a) (e) H, HSI^J 5 © 

»f®0-e$.2. o «T0ffi(C»oTI»BJ-r?.o &jgtrL©n 
f^i/MC- #©*ffij"A5m*iS"1tt**i:&^n + #y 
-Hl6UMt5. 6 2 cttrtfittOn" fcSSStJi 
[012 (a) ] o 
[0 0 7 2] ^©n~ igJgirEB6 2 cOSIClftl© 



(7) 

A? 

i-YXi'SSMU B-f;t>2 a££A"rs MB 
(b) ] o 2bttftA3n&BS : fp»5. jnJSWEEtt 

lOOkeV, F-X*tt7X 1 0l2 C m-2-e*So 
[0073] 1200 -CT 3 0l$|IM&ffl«L&«. fcfl; 

ir©!6— v^^es^u p-r^->3 a^ax-rs 

[H0 (c) ] . 3 btlftASnfcPICT-T&S. fttiS 
WEEttl 0 0 k e V, F-XIU7 X 1 0 12cm-2T& 

[0074] 1 2 0 o"cx-ms ommmmmvx, n+ 

#y-FB6 1 Hm<t3tn h*'J7M«6 2 a 43 
«ktfpffc$JD««6 2 bS^fig-rs. fct. n~ ifiSffi 
mH6 2 cti^-f^-F^gBTtt^e.-r, ««*©Wffi 

pTV-FM 
«6 3M©fcJ6©Bi't>2 a^ftAt^ [|W|0 
(d) ] . 

[0 0 7 5] lOOOt-eiStHMIU -f*>£A 

ufc^ttttsisttfcu xm%T=.-)vv, n f u 7 f 

20 |«6 2a, p {tt*u" t) 6 2 b , p+ 77-K««6 

3©^ffi«^^-rs imm (e) ] . ^©a, #y- 

F«ffi, 7/— F««©J£f££43;i&V>7"o-fc7 > £^7 

IE, {£l««BE©Sffi-g-^W^--F^iSSifiT-^S„ 

[0 0 7 6] BttP,fcB«V»ifctt«R£to©T. ±|B 
®±5ftliil/fc*«, SiJ©F^— ^tt«i7i?t7'5' 

30 mmmei zn^xommwi, m^mmteMmoy 

-ft-HiUfciii, 11311 *fgBJf©H&!0<J6©ieS 
tJ'a? h+-rtiJ7^t-F (SBD) ©gBfrBfr® 
0T&S, 

[0 0 7 7] 01 3fc*5^T, 7 1 H{ftJgJn©n + fiV 
— FH, 7 2H n FU7K««t7 2 a, pttWDfflJ® 
7 2 b^SftS FU7 F«T*»So nFU7 
FM«7 2 a i p tt«] (3 M« 7 2 btftgftbT^T, n 
KU7hfi«7 2 a ti/g y N^-A'J 7S»«t5'> 
ay F*— «*7 8**K»t&n*. n+ *V— FB71 
40 ©*®fiiJtr*-5 y ^ftj»-r**y— F«ffi7 Tfflm 

[0 0 7 8] *HI«|6©i8^v'a»/b+-^*- 
Ft3*5ViT*), nFU7Fffl«7 2a, ptt«0ffl^7 
2b(l HSWUx^^^^a^^iettJIflfS^. 
i^/NW 7X«ffi©EnJOfC^LT, F U 7 FS 7 2 *tffiS 

fbLTifffi^ftii-rst)©T$.So wAtfica^^ 

3 7h*-W7 8. *V-Hli7 7CD»Jj5S*Cft 
5» ^*«S^J2~*Ji^5©^Tn^©7jfe(r<fc-3T 

50 fe^Vi e 
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[0079] MJU7xmiz\z, m 1 omw 1 o^-r 

nH'J7M*7 2al:H'J7 h«at«UStl«. n K U 

[0 0 8 0] HI 4fi, SUS«1 traftro^P-fe^TH 
'J7M7 2Sf^U&3 0 0 V^^XOiBft^S'ay 

mni£ (vp ) , itittnwiffl«^fcDcDi«*8St 

(IF) T?&3„ ->ayh+-il7 8tl/Tfl t'J 
fe= 0**6, |W[ftfffi^7X(Dffl7j[6j«ffi (Vp ) fit, % 
[0 0 8 1] n«J£>jA^ffi*lE7 2 b, p 7 

[0 0 8 2] ^©i^fcyay N*-n'J7^t-H 

y F+-AU 7^^r— HSWft-?**. 

[HS609 7] 015(1 *5&W<Dmi&M7 fr^A»*iBft 
^MOSF E T©*»»fiSHT*-5. 

[0 0 8 3] I15MUT, 8 1fii®jggt©n+ Fb 
-f>Ji, 8 2fin HH*8 2 a, p tt«J 0 8 

2 bt^6^5M?9pnScoHU7 FJgT&£„ ^MS 
tH n HU7 h«t«8 2 aUSiUnf t*;H« 
8 2d#, p tt« 0 1« 8 2 b ICSi bt p 7 
8 3 a^n^nj^&SttTViS. p"?i;H«8 3a 
<Z5|*JgEfirn+ V-XfS«8 4*»»j*StlTV»*. n+ V 
-Xi«8 4tnft*;H«8 2dtl:ft*nfcp7 
x;H«8 3aOgffi±IIIt ^-F*6*I8 8 5£^L 
ty-htll8 6^ n+ V-Xi«8 4ip 

7xMSi7 3 a<D*ffl{3*jlfir^tt-r-5V-XS«8 
7^Kfit^nTV^ <> n+ F K >te 8 1 ©gfflfilfii F 
W>«18 8#RW-&ttTV>*. 8 9fii*ffi«S43j: 

-/'J*^7X (PSG) j&>5&5. y-Xtl8 7(J, 
H©£5fi~lfei»ISl8 QS^LTy— FWIJ18 6©±H 
if^SnSdtd*^. FU? FJf 8 2 CD 5% FU7 F 
««E**«n*Ott, nHU7 bmm.8 2 aT&S,, 

[0 0 8 4] &*5, n HU7M«8 2 atpttSJtJfH 
*£8 2 b£©¥ffiWfcE«S£fcfc;* 7tt£Lfc 
*», ^frlfirRgSf\ -7j£te^tt^$?tt, t$©m«^« 

[0 0 8 5] Sfc, affiJP©p^x;HB*8 3 atpffc 



(8) 

[0 0 8 6] *HSI^7<DiBS-&MOS FETfir*V^T 
*>, nK'j7M«82a, pttfOI«82btt, fit 

[0 0 8 7] -toiBearffitbTtt, *0D«fc5&xe* 

Ife-S. ^Jfi^l~HJfi^5©Vi-rn^i|iI«HL/T, n 
+ h'K>l8L nHU7hi«8 2a, pft^JOM 
J^8 2bW)St5„ 

[0 0 8 8] iW^^t^ffiCiO, n^**;iHHtt 
8 2d5MSt5„ ItCOJISMOSFETtRiC 

0, SMJlt'p>7x;i/M«8 3 a, n+ V— 7l«8 4 

20 [0 0 8 9] **lMtfc«fcDy-F«MM8 8 5£ 

J&J«U «ffiCVDftfc«kD*ttS5'U3>RSift8l 
U 7;thU77 , 77^t:J:t3y-h«Si8 6tt 
3, Hfir*&g:&8 9 &*MtU 7* FU V^57^l:J: 
D®Mfit£43;i&^, 7;l/=r:>7A-a-^co*ttt, /\ 0 ^- 
>f*i:i!3 7-X«l8 7, FW>«i8 8*J;at 

S^MO S F E T^J^T-So 
[0 0 9 0] HI 5CDje&"&MOS FETOtmi # 

©JcSKiiszifctoft*. y-h«®Ji8 6fiI0fS©IEcO 

i«8 3 aossicsei^stesn, n+ V-XtC 

*8 4^6KteJiSai;Tn5 1 ^*;HH*8 2 d tftA 
Sftfct?*«, nK'j7M«8 2aSIi;Tn+ Fl- 
-T>J18 1 filiSU HH>«i8 8, 7-7118 7 

[0 0 9 1 ] y-h*ffi«8 6^®iE©«£E**lJ[t)3c6 
tlSt, p7x;H^8 3 aCDSBJifir^jg^tlfcKilte 

iA'-1 , 7XSJ£^t<t5i < #pft«Ji9ffl«8 2 b 
40 fiip<7x;l/®«8 3 aS^LTV- 7118 7TliS 
nTVi§COT> p7x;i/g«8 3ai:nft^H«8 
2dtOBfflpnS6Ja. ptt«ID«*8 2btn H 
U7M«8 2 atCDpnS-S-J b43<fctXH*$tl/^V^ 
ptt^J0ffi«8 2btn?t*;MI*8 2 d t<Dm<Dp 
nm-&frt>*:n j etlQ2.m&n ; ?**)Vm.i&8 2 d, n 
K'J7h**8 2a, pft«ID«*8 2 bfgtl2:*»oT 

[0 0 9 2] MAH 3 0 0V777©MOSFETt 
Hit n FU7 h««c8 2 a43j;tXpttWDffi«8 2 
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&tf^Wfam&mV&<D£5l3.W.*tZ>. n+ Fl"f> 
18 1 ©itjgJrtHO. OIQ - cm, )|$3 5 0 (im, 
n~ itiijgfiiB 8 2c ©Jfcjgta 1 OQ • cm, p^x^ 
«8 3 a©i£«t^$ 1 wm, Jlffi^FMtlijt^ 3 x 1 0 18 
cm-3, n+ 7-X««8 4©J£fi$!£0. 3 //m, * 
ffiWfclffim X 1 o20 cm -3T&-5„ 

[0093] t£*©*wi ©sigin; f u ? vm*w-Dwm 

MOSFETTIt 3 0 0 V^^XCDlfJEt-r-Sfcfe^ 

FU7 vm\ 2(D^mmms.t\yX\^2x 1 oi4 c 

jg"&MOS FETTHU n FU7 hffi«8 2 aCO^KBt) 
jftK£i§< Lfcil tt, ^-©^t^ctD HU7 VMS 2 

[0 0 9 4] ^CwmC0ff$c7)Xt:^^>'^;i/^ftt'f 

mi£t<D h v— F^yftm^mzntzMfg-SMo s f 

[0 0 9 5] Sin hm^8 2 a©ifg£$K U 
&£i^t>ffi£i<!:Wffi<i:© f- V- ^ ^ y mm<D^.m^ 

[0096] is^Mos fet o^mmcDmmm^m 

16J'^To ZtD&mt. nFU7M«8 2a, p ft 
«JDffi«8 2b©T*H, n- SJg*ri;Jf8 2 c^5. 

[0 0 9 7] p tt^J <9 SIHS 8 2 bOiSyJS, +ft\Z$>tl 
\iZ<D£.o\Z^(DTJ3\Z, n- ?Sffiin:«8 2 c^afeoT 
{1U n HU7 I>««8 2 a tn+ FWf>B 
8 1 tcomiz, n" i*UffitriJi8 2c^§t, :t>Jgjn 
T^iTt 3. i:fcptt«JDfl^8 2b^Sj£^-5 

^2:iB^«^?g^«iS6^ J FET$HH:!^#5©T, 

n~ SjgjnJfs 2 c ©/P£fi5&DJP<&<=>&^ £3 tcf 

&^&V^ 4>fc< £ t> p ft^ D 8 2 b©JP$y p 

[0098] mm^Mo sfet (Dm<Dmmm<DWimm 
$ii7c*t. p^x;i/«j^8 3 a^<D^mm\z^m 

K©P + 3>^i7 h^«8 3 b&mmhtc>b<D-v&z><, 

n+ V-X««8 4^ilp+ n>^i7h^8 3b^E 

8 3bffl«^Sn+ V-xm«8 4©^^J;f3a< 
-T 3 £ 1 1 J: 0 p n fl-fjg OSM * *8tf f £ 3» tr £ t 

[0 0 9 9] «±<OJ:3&2t:»Wfc*^*iB»^*lifi 

-f*— F, MOSFETHRBSf, /^#-7h7>-/ 

I GBT, JFET, -tMUX*, MESFE 
T, HEMT*0»ifl8TO¥il»#:*TKafflTiI|ET» 



(9) 

/(? 

[0 10 0] 

Vm^t SSSlrEB bfcM^iJ p n S <Hf 

z-i*>&a, mzmmmmzmwimzmz-rc'i 

[0 10 1] «©— jfroWKtfrSJiH, xhf^+v-^ 
[0 10 2] fi£*©7X^:7 hitCOA^ViM/>^&0 

JS&U ^© Fl/>^fiK&M©xif^*v^;i/B£iije> 

[0 10 3] -tL/T-tOte*, MJIpn 

<Dmmm<t^m\zvftzt. ^A^oitniot 

[0 10 4] *3fiWtt. #(r«^7ffl©#*#:^(c*5^ 
Sit" 5 fc© Tabs,, 

[lafficDfi^s^Hj] 
30 [hi] (a) n*»?mjK«i©iaai^^'f*— 
3ftmmm. (b) tt^^ojaaf^y-f^-K©*^ 

[02] (a) nmi<D^mmi<Dm^y^-^-Y<D 
A-Am\zm^tz^mwmmftttm, (b) kb-b* 

[03] (a) ^ViL (d) «*JS«l©iB»^^-f* 
[04] *5BWI61t«2(Dia»#y-<*-]«©«»Bf® 

40 0 

[05] 0 4 ©usi^ 2 (omtk^ y-r^--H©D-D^ 

[06] (a) &V>L (e) H^|»J 3 ©jeSS^^-f^ 
[0 7] **WI6Ji«4 0ia»^^'f*-l<©«^»fiif 

0, 

[08] H7©*ltW4©iH»^-f*-l 4 ©E-El» 

[09] (a) ftVib (e) \ZmMM4<Dmm&¥^-* 
so -F©Sifiie«S^^Lfe^xeri©^»fffi0 
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[010] *5BWHKW5©jB«£^'f:*-K©«a-W 
®0, 

[011] *K«5©»»£^:*-l*©F-FI6Ki& 



[012] (a) fcV>U (e) tt£2i0!5<Z) 



[013] *%9i3EK0!| 6 CDSIt&S' a y h*-A U 7 
y-f^-F©^Hffffi0 
[014] *%91&tt0i 6 -> a y b *-A* I) 7 

[015] *mwnmm 7 <Dmt&&M.o s fetom 



[016] ig^MOS FETOf^C^MfH 
[017] i@Jg^MOSFET©grj<Z)^0jO&#8rffi 



[018] ^CDjgjS-g-MO S F E TCOg|5^»rffi0 
[^OIKW] 
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3 b 
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2 a, 8 
12 b, 
2b, 8 
1 3 a, 
14,8 
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2 8, 
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22a, 32a, 42a, 52a, 6 2a, 7 
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8 3a p^x;^ 
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7 
8 
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4 1, 5 1, 
4 3, 5 3, 
4 7, 5 7, 
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